4 



§ 



40 



10 



15 



20 



CLAIMS 

An apparatus for performing speech coding in a CEJ 
system, said apparatus comprising: 

an adaptive codebook in which previously synthesized 
excitation signals are stored; 

a stochastic codebook in which a plurality of excitation 
vectors are stored, said stochastic code)rook having a first 
subcodebook in which excitation vectors composed of a small 
number of pulses are stored and a second subcodebook in which 
excitation vectors composed of ^a large number of pulses are 
stored; 

means for obtainjfcrhg a synthesized speech using 
excitation information acquired from said adaptive codebook 
and said stochastic/codebook, using LPC obtained by performing 
LPC analysis on/an input speech signal; 

means / for obtaining gain information for said 
synthesized speech using a relation of said synthesized speech 
and s^id input speech signal; and 

means for transmitting said LPC, said excitation 
information and said gain information. 

2 . The apparatus according to claim l jMw _wtxeje±rTsaid 
stochastic codebook f urthearia^s conp?eTineans for controlling 
a gain for respective aaflfltation vectors in said first 
subcodebook and,^s«32i second subcodebook corresponding to a 
dlstance^b^ween pu/ses^f ih^excitation vectors in said first 
subcodebook, and computation means for obtaining the 
excitation information using the gain controlled excitation 
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fcrs . 

3 . The apparatus according to claim 1 , wherein saiji^ 
control means makes the gain for the excitation vectors in said 
second subcodebook relatively small in a case where the 
distance between pulses of excitation vectors in saia first 
subcodebook is short, while makes the gain for the excitation 
n Q^Vectors in said second subcodebook relatively larger in another 
case where the distance between pulses of excitattion vectors 
/ in said first subcodebook is long. / 
10 4. The apparatus according to claim 3, wherein said 

control means calculates the gain according to a following 
equation 1 , / 

g= | P1-P2 I /L /...equation (1) 

wherein g is the gain, PI and P2 y^re respectively excitation 
15 vector positions in first subcodebook, and Lisa vector length. 

5 . The apparatus / according to claim 1 , said 
stochastic codebook further has instruction means for 
instructing an excitation vector to be acquired from said first 
subcodebook and said' second subcodebook corresponding to a 
20 distance between excitation vectors in said first subcodebook, 
and switching means for switching between outputs of the 
excitation vectors in said first subcodebook and said second 
subcodebook ^according to the instruction by said instruction 
means . / 

25 An apparatus for performing speech coding in a 

CELP system, said apparatus comprising: 

/ an adaptive codebook in which previously synthesized 
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excitation signals are stored; 

a stochastic codebook in which a plurality of excitation 
vectors are stored, said stochastic codebook haying a first 
subcodebook in which excitation vectors composed of a small 
number of pulses are stored and a second subcodebook in which 
excitation vectors composed of a larg^number of pulses are 
stored; 

means for obtaining synthesized speech using 

excitation information accptflred from said adaptive codebook 
and said stochastic codebook, using LPC obtained by performing 
LPC analysis on an iriput speech signal; 

means for executing a voiced/unvoiced judgment on said 
input speech ^ignal using said LPC; 

mean^ for obtaining gain information for said 
synthesized speech using a relation of said synthesized speech 
and s^id input speech signal; and 

means for transmitting said LPC, said excitation 
information and said gain information. 

7 . The apparatus according to claim 6 , wherein ^s< 
stochastic codebook further has control means 

a gain for respective ^^IfsiftLoja^^fBctors in said first 
subcodebook and said se^pad7^ubcodebook corresponding to a 
distance between pjadTses bf excitation vector in said first 
subcodeboojK^ and computation""^ means for obtaining the 
exclfreftion information using the gain controlled excitation 
vectors . 



controlling 
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control means makes the gain for the excitation vector in sai/d 
second subcodebook relatively small in a case where/the 
distance between pulses of excitation vectors in said first 
subcodebook is short, while makes the gain for the excitation 
vector in said second subcodebook relatively large^ in another 
case where the distance between pulses of excitation vectors 
\in said first subcodebook is long. 

9 . The apparatus according to cl^im 7 , wherein said 




/control means calculates the gain according to a following 
10 equation 2, 

g= | P1-P2 | /R /. . .equation (2) 

wherein g is the gain, PI and P2 a£e respectively excitation 
vector positions in said first s^ubcodebook, and R represents 
a weighting coefficient and is/a vector length L in a case where 
15 a result of the voiced/unvoiced judgment Indicates a voiced 
speech, and LX 0.5 in another case where the result of the 
voiced/unvoiced judgment Indicates an unvoiced speech. 

10. The apparatus according to claim 6, said 
stochastic codebobk further has instruction means for 
20 instructing an excitation vector to be acquired from said first 
subcodebook and said second subcodebook corresponding to a 
distance between excitation vectors of said first subcodebook, 
and switching means for switching between outputs of the 
excltat^/on vectors in said first subcodebook and said second 
25 subcodfebook according to the instruction by said instruction 
mee^ 

ytf . An apparatus for performing speech decoding in a 
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CSLP system, said apparatus comprising: / 

an adaptive codebook in which previously synthes/zed 
excitation signals are stored; / 

a stochastic codebook in which a plurality of excitation 
vectors are stored, said stochastic codebook having a first 
subcodebook in which excitation vectors composed of a small 
umber of pulses are stored and a second subcodebook in which 
Excitation vectors composed of a large number of pulses are 
stored; / 

means for receiving LPC, excitation/information and gain 
information transmitted from a coding^ side; and 

means for decoding a speech/ using said excitation 
information multiplied by said gain/inf ormation , and said LPC . 

12. The apparatus according to claim 11, wherein said 
apparatus further comprises mpans for providing said LPC to 
said stochastic codebook . / 

±2r? A method for yperf orming speech coding in a CELP 
system, said method comprising the steps of: 

controlling a oain for respective excitation vectors in 
a first subcodebookr and a second subcodebook corresponding to 
a distant between* pulses of excitation vectors in said first 
subcodebook of a stochastic codebook having said first 
subcodebook An which excitation vectors composed of a small 
number of Dulses are stored and said second subcodebook in which 
excitation vectors composed of a large number of pulses are 
stored^ 

/ obtaining excitation information using gain controlled 
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excitation vectors; / 

obtaining a synthesized speech using excitation 
information acquired from an adaptive codebook ana said 
stochastic codebook, using LPC obtained by perf owning LPC 
analysis on an input speech signal; and / 

obtaining gain information for said synthesized speech 
using a relation of said synthesized speecla and said input 
speech signal. / 

14. The method according to cl^im 13, wherein said 
method further comprises the step of performing a 
voiced/unvoiced judgment on said input speech signal using 
said LPC. / 

yS. A method for performing speech coding in a CELP 
system, said method comprising the steps of: 

selecting an excitation vector in either of a first 
subcodebook or a second suocodebook corresponding to a distant 
between pulses of excitation vectors in said first subcodebook 
of a stochastic codebook having said first subcodebook in which 
excitation vectors/ composed of a small number of pulses are 
stored and said second subcodebook in which excitation vectors 
composed of a/large number of pulses are stored; 

obtaining excitation information using the selected 
excitatlcm vector; 

otvtalnlng a synthesized speech using excitation 
formation acquired from an adaptive codebook and said 
stochastic codebook, using LPC obtained by performing LPC 
analysis on an input speech signal; and 
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obtaining gain information for said synthesized speecj 
using a relation of said synthesized speech and said in^ut 
speech signal. 

16. The method according to claim 15, whereiraf said 
method further comprises the step of performing a 
voiced/unvoiced judgment on said input speech signal using 
aid LPC, 

yf. A recording medium readable by a computer, said 
medium storing a speech coding program , an adaptive codebook 
in which previously synthesized excitation signals are stored, 
and a stochastic codebook in which a plurality of excitation 
vectors are stored, said stochastic codebook having a first 
subcodebook in which excitation vectors composed of a small 
number of pulses are stored and a jsecond subcodebook in which 
excitation vectors composed of /a large number of pulses are 
stored, said program including the procedures of: 

controlling a gain for respective excitation vectors in 
said first subcodebook and said second subcodebook 
corresponding to a distant between pulses of excitation 
vectors in said first subcodebook of said stochastic codebook; 

obtaining excitation Information using gain controlled 
excitation veqtors; 

obtaii>±ng a synthesized speech using excitation 
information acquired from said adaptive codebook and said 
stochastic codebook, using LPC obtained by performing LPC 
analysis on an input speech signal; and 

obtaining gain information for said synthesized speech 



